Inherited ichthyoses are genetic disorders of cornification characterised by scaling of various aspects and severity, often associated with erythroderma (1) . The skin is usually uncomfortable, pruriginous and painful and no specific treatment is available. Impact on quality of life (QoL) was previously demonstrated (2) (3) (4) (5) . QoL is a dynamic process that can be defined as an individual perception of one's position in life (6) . In order to improve patient's management, the aim of our study was to determine the impact of weighted factors associated with impaired QoL in adult ichthyosis patients.
MATERIALS AND METHODS
This was designed as a multicentre prospective study. Ethical review was not required by our institution. The procedures followed were in accordance with the Helsinki Declaration of 1975, revised in 1983. QoL was measured using the Dermatology Life Quality Index (DLQI) questionnaire, which included 10 questions concerning 6 areas of the patients' lives: "symptoms and feelings", "daily activities", "leisure", "work", "personal relationships" and "treatment" (7) . Patients were also asked to fill in a questionnaire exploring their characteristics and the severity of their ichthyosis (erythema, scales, pruritus, cutaneous pain and ocular symptoms assessed using 5 Visual analogue scales (VAS) ranging from 0 to 10; global disease severity listed as mild/moderate/severe/very severe).
These questionnaires were anonymous and sent to all patients (≥ 16 years old) with a confirmed diagnosis of inherited ichthyosis (ichthyosis vulgaris was the only excluded form), who were either followed-up at the 11 French Dermatology Departments for rare skin diseases or affiliated to patient's support group, AIF. Patient's initials were checked to avoid duplicate responses. Two DLQI subgroups of patients were individualised regarding the effect on QoL: DLQI ≤ 10 (mild or moderate effect) and DLQI > 10 (severe or very severe effect) (8) . A logistic regression analysis was performed to determine the impact of weighted factors associated with a QoL impairment (DLQI score > 10). The model included age, gender, ichthyosis's severity, cohabiting status, AIF membership status and academic degree. These categories were identified as key factors in the modulation of QoL in a recent qualitative study using focus groups (4) . All these potential predictors of impaired QoL were firstly assessed individually, and odds ratio (OR), the corresponding 95% confidence intervals (CIs) and p-values were computed. The OR significance was determined by Wald chi-square test, and predictors with p < 0.10 were subsequently assessed using multivariate analysis with a forward stepwise selection procedure (multivariate analysis only concerned patients for whom all data were available, i.e. no missing information when pooling data together). Coefficient of determination R 2 -adjusted represented the proportion of variability explained by the model. All statistical analyses were performed using STATA version 11.0.
RESULTS
A total of 171 questionnaires were completed and returned (response rate: 49%) among whom 158 were analysable. Characteristics of the study population are described in Table I . The study population was young and included a majority of females. Nearly 2/3 were suffering from moderate to severe ichthyosis (no subtyping made) and most patients were regularly followed by a physician.
The mean score of DLQI was 8.3 ± 6.5 (0-27). A DLQI score > 10 was noted for 31% of the patients. All the 6 DLQI's areas were affected by ichthyosis, the strongest impairment being on "symptoms and feelings" (86% of patients). The items "daily activities", "treatments", "work", "leisure", and "personal relationships" were affected in 77%, 62%, 59%, 55% and 45% of the patients, respectively.
Using univariate analysis (Table II) , we found that all VAS scales and gender (female) were statistically associated with a DLQI score > 10. In addition, the fact that a patient lives alone seemed to be associated with DLQI score > 10. Multivariate analysis was performed on 133 of the 158 patients. After adjustment, in multivariate analysis (Table III) , cutaneous pain emerged as the most significant factor influencing the value of the DLQI score, followed by scales and gender (female Score of erythema, mean ± SD (range) 2.75 ± 2.3 (0-8.9) Score of scales, mean ± SD (range) 4.89 ± 2.9 (0-10) Troublesome symptoms related to skin conditions (VAS/10) Score of pruritus, mean ± SD (range) 4.14 ± 2.9 (0-10) Score of cutaneous pain, mean ± SD (range) 3.88 ± 3.2 (0-10) Score of ocular troubles, mean ± SD (range) 3.31 ± 3.3 (0-10) vulnerable population: women with severe scales and pain. These results are in accordance with our previous qualitative study (4) and with Kamalpour et al. (5), who investigated QoL of patients with ichthyosis using DLQI scores. Nevertheless, our methodology was quite different. Contrary to our study, Kamalpour et al. (5) did not differentiate between adults and children. Furthermore, they restrictively used correlation tools with no formal measurement of the risk accounting for severe impairment of QoL, i.e. generated OR. Our study is, to the best of our knowledge, the first study using univariate and multivariate logistic regression procedures in order to determine the impact of weighted factors associated with impaired QoL in adult patients with inherited ichthyosis. Our study had several limitations related to the use of an anonymous and self-administered questionnaire: the characteristics of the non-responders were not available, the clinical form of ichthyosis the patient is suffering from could not be determined (although ichthyosis vulgaris was excluded) and the severity grading is not objective (especially for evaluation of scales and erythroderma). With regard to response rate, it is slightly lower than the mean response rate of 54% reported for published medical surveys (9) .
Our studied population was not exhaustive but can be considered as representative since it comprised patients with various characteristics, either seen in hospital or members of AIF. Estimation of QoL was done through the DLQI, a validated and easy to use tool.
The factor identified as having the most important impact on QoL in our study was cutaneous pain. This is in accordance with the fact that "symptoms and feelings" was the most impacted item. Skin diseases are considered disabling mainly because of the aspect of the skin. Cutaneous pain is somewhat neglected, especially as analgesics are usually not effective. With regards to gender, its influence on QOL is not a common pattern, even if it was previously reported in hand eczema (10) and other chronic non-dermatological disease such as cardiac disease (11) . In psoriasis, gender was demonstrated to influence QOL via higher anxiety and depression (12) . Erythema, pruritus, ocular troubles and cohabiting status were supposed to be less important factors since they were only identified in univariate analysis but they have certainly to be considered in QOL impairment.
In conclusion, we identified a more vulnerable population on which strategies to improve patient's management (ie. education programs) must be focused on. Evaluation of cutaneous pain should be included to ichthyosis assessment and research should turn towards novel drugs for scales and cutaneous pain reduction. 
